D
espite substantial investments in research, dissemination, and advocacy, a huge gap exists between what is known about effective mental health services and what is done in real-world practice (1,2). For example, the Surgeon General's Report on Mental Health identified a range of evidence-based treatments for individuals with mental illness, including specific therapies, medication algorithms, and comprehensive rehabilitation programs. Yet well-documented, proven interventions have limited penetration into the public mental health system (3) . And despite strategies to address these problems, such as the development and dissemination of practice guidelines, reviews of the impact of disseminating these interventions indicate that when the interventions are provided without further support (for example, only through continuing medical education conferences or mailings of unsolicited materials), the interventions are usually not sufficient to bring about changes in clinical practice (4,5).
Recent research has begun to examine the strategies necessary to facilitate actual implementation of evidence-based practices, often drawing upon teaching methods derived from the adult educational literature. This research has shown that the most effective strategies take advantage of methods such as using Objective: Despite major recent research advances, large gaps exist between accepted mental health knowledge and clinicians' real-world practices. Although hundreds of studies have successfully utilized basic behavioral science theories to understand, predict, and change patients' health behaviors, the extent to which these theories-most notably the theory of reasoned action (TRA) and its extension, the theory of planned behavior (TPB)-have been applied to understand and change clinician behavior is unclear. This article reviews the application of theory-driven approaches to understanding and changing clinician behaviors. Methods: MEDLINE and PsycINFO databases were searched, along with bibliographies, textbooks on health behavior or public health, and references from experts, to find article titles that describe theory-driven approaches (TRA or TPB) to understanding and modifying health professionals' behavior. Results: A total of 19 articles that detailed 20 studies described the use of TRA or TPB and clinicians' behavior. Eight articles describe the use of TRA or TPB with physicians, four relate to nurses, three relate to pharmacists, and two relate to health workers. Only two articles applied TRA or TPB to mental health clinicians. The body of work shows that different constructs of TRA or TPB predict intentions and behavior among different groups of clinicians and for different behaviors and guidelines. Conclusions: The number of studies on this topic is extremely limited, but they offer a rationale and a direction for future research as well as a theoretical basis for increasing the specificity and efficiency of clinician-targeted interventions. (Psychiatric Services 58:342-348, 2007) self-directed curricula and smallgroup interactions, helping learners assess the discrepancy between what they ought to know or do and what they know or do, and providing opportunities to try out an innovation before putting it into practice (6). In addition, a growing body of literature on changing physicians' behavior indicates that multipronged approaches-particularly those involving sustained interactions with physician-experts and hands-on practice in the new behavior, for example, academic detailing-are most likely to lead to behavioral change (7-11).
Although studies of changing clinicians' behavior are relatively limited, there is a very large body of literature on changing the behavior of patients and consumers. Well-studied theories related to changing an individual's behavior include the social cognitive theory (12), the theory of reasoned action (13), the theory of planned behavior (14), and the health belief model (15). The transtheoretical model, also known as stages of change, addresses an individual's readiness to change (16). Rogers' (17) diffusion of innovations theory describes factors that affect the adoption of a given practice or behavior. Experts agree on factors common to behavior change, many of which are fundamental to the most widely researched of these theories, the theory of planned behavior (TPB) and the theory of reasoned action (TRA) (18, 19) . Given the predominance of TRA and TPB in studies of patients' behavior, this article aims to briefly review TRA and TPB, examine theory-based applications to clinicians' behavior, and provide directions for further study.
Theory of reasoned action and theory of planned behavior
TRA and TPB build upon the simple proposition that many behaviors that an individual performs can be predicted simply from a person's intentions to perform those behaviorsthat is, that people do what they intend to do and do not do what they do not intend to do. Such intentions are called behavioral intentions. In general, behavioral intentions tend to be good predictors of future behavior, although there are scenarios in which this is not the case (13,20-23).
TRA and TPB emphasize two core variables that influence the strength of an intention: the expected value of behavioral performance and subjective norms. TPB is an extension of TRA that also measures self-efficacy beliefs, also known as perceived behavioral control.
The first factor, expected value, refers to an individual's perceptions about the advantages and disadvantages of performing a particular behavior. The perceived outcomes of performing a particular behavior are known as behavioral beliefs. A behavioral belief is a perceived association between performing the behavior and the occurrence of some consequence or outcome.
The second factor is subjective norms, which is made up of two components. The first component is normative beliefs about the behavior, or the beliefs that relate to an individual's perception of what important others (referents) think he or she should do in regard to this behavior or situation. The second is the individual's degree of motivation to comply with the different referents.
The third factor that may influence an individual's intentions to perform a behavior is perceived behavioral control, or self-efficacy beliefs (24). Perceived behavioral control refers to the individual's perception that he or she can carry out the behavior and overcome the obstacles that stand in the way of implementing it. Even though a behavior may have a positive expected value and even though the individual may have positive normative beliefs, the individual may not perform a given behavior if he or she thinks it cannot be done.
The core relationships between behavioral intentions and behavior and the primary determinants of behavioral intentions are indicated in Figure 1 . Two features of this framework should be emphasized. First, the three core predictors of behavioral intentions are presumed to be the primary determinants of intentions.
Other constructs-such as personality, environmental, and demographic variables-may influence behavioral intentions, but in this model they do so through their influence on these primary variables. Second, the framework maintains that the relative importance of the constructs in influencing behavioral intentions can differ among persons or in populations. For some individuals, normative influences may be the primary determinant of the behavioral intentions to perform a behavior, whereas for others expected values may be of primary importance.
Hundreds of studies support the utility of the main constructs of the framework presented here, and TRA and TPB models are considered to be at the forefront in the field of social science and understanding behavior (13,18). Given the scientific support for these models of behavior change in many populations (principally pa- tient groups) and the need for more effective approaches for changing clinicians' behavior, we reviewed the literature to determine the extent to which these models have been applied to health care providers, including mental health care providers. In addition, we have outlined areas for future research in which these models could be applied to better understand clinicians' behavior and facilitate the adoption of evidence-based practices.
Methods
We searched MEDLINE (January 1966 to January 2006) and PsycIN-FO (1872 to January 2006), with the goal of finding article titles that describe theory-driven approaches to understanding and modifying health professionals' behavior. MeSH terms included planned behavior, intention, health behavior, and health personnel attitudes. Additional key word searches included theory of reasoned action and theory of planned behavior. Other candidate articles were identified by reviewing bibliographies of articles from the search. We reviewed only those articles that applied TRA or TPB to the behavior of health professionals (nonpatient and nonconsumer).
Results
A total of 19 articles describe 20 studies detailing the use of TRA or TPB and their effect on clinicians' behavior. Eight articles describe the use of TRA or TPB with physicians, four articles relate to nurses, three articles relate to pharmacists, and two articles relate to health care workers. Only two articles applied TRA or TPB to mental health clinicians.
General health care providers
Among physicians, the earliest study involving TRA or TPB was conducted in 1992 by Kinket and colleagues (25), who examined 49 general practitioners to determine how their attitudes, subjective norms, and perceived behavioral control were related to their intentions and self-reported behavior. By using the theory of planned behavior, Kinket and colleagues determined that attitudes were the strongest predictor of intentions, explaining 27% of the variability; however, social norms and behavioral control did not increase the predictive power of the model. [A table  displaying all of the studies, constructs utilized, and relevant details is available as an online supplement to our article at ps.psychiatryonline.
org.] Attitudes were also found to be the strongest predictor of intentions in Limbert and Lamb's (26) study of physicians' use of a guideline for antibiotics. However, Limbert and Lamb found that subjective norms were the strongest predictor of junior physicians' use of an asthma management guideline.
Other studies of physicians' behavior (27-32) demonstrated important variations in results, depending on the specific behavior being studied and on the specific group of physicians. For example, Gaither and colleagues (28) demonstrated that social norms were the predominant determinant of use of drug information by physicians in health maintenance organizations, and Bunce and Birdi (29) found social norms to be the strongest predictor of doctors' intention to request hospital autopsies. In contrast, Millstein (30) found perceived behavioral control to be the strongest predictor of a primary care physician's intention to educate adolescents about sexually transmitted diseases. And in other instances attitudes have been shown to be the strongest predictor of intentions (zero-order correlation between attitudes and intentions of .57) (31).
[See table available as an online supplement at ps.psychiatryonline.org.]
In the field of nursing, four studies examined the extent to which TRA or TPB predicted nursing behaviors, such as care for HIV-positive patients (33), care for patients with chronic pain (34), and the delivery of smoking cessation advice (35,36). As with the physician studies, TRA or TPB factors, such as attitudes, subjective norms, and perceived behavioral control, were strong predictors of nursing behavior in these various studies, depending on the study sample and particular behavior in question. [See table available as an online supplement at ps.psychiatryonline.org.]
TPB has also been utilized to examine the behavior of other health care professionals. For example, two studies examined pharmacists' practices by using TPB constructs (37,38), and another used TPB components to develop a causal model to address the delivery of pharmaceutical care (39). As with the studies of physicians and nurses, these studies of pharmacists also suggested that the constructs of the model and the constructs' correlation to intentions and behavior varied on the basis of the particular behavior and the group of pharmacists being studied (37-39). Studies of other health care workers, such as laboratory technicians, show similar results (40,41).
Mental health providers
Of the 19 identified articles detailing 20 studies, only two studies were identified that used a theoretical model to understand mental health providers' intentions to perform a particular behavior. Meissen and colleagues (42) used TRA to assess the intentions of 168 clinical psychology or social work graduate students to refer patients to self-help groups. Attitudes toward self-help groups proved to be the strongest predictor of intentions. Additionally, personal experiences with self-help groups correlated with intentions. The other study in the field of mental health was a dissertation that used TPB to examine how social workers use DSM-IV (43). Among 249 social workers, independent predictors for intentions to use DSM-IV for client assessment and treatment were attitudes related to increased credibility and competence, ability or self-efficacy to apply DSM-IV (confidence, training, and facility), and a negative influence (correlation) of mental health workers, such as psychiatrists and other social workers.
Discussion
Overall, this limited collection of studies (N=20) provides support for the applicability of TRA and TPB models for understanding clinicians' behavior. The small number of studies is striking and unfortunate, given the current climate encouraging the adoption of evidence-based care and the relative lack of success in most ef- 
The few studies available and reviewed here vary widely in their application of the theoretical model. Some followed the strict recommendations set by the developers of TRA and TPB, whereas others picked and chose components for their study. Although this is understandable in order to make a study feasible, it also makes comparing and extrapolating the results difficult.
An additional concern about many of the studies is that only intentions were measured. Only eight of the 18 articles included a self-report of actual behavior and measured the correlation between the constructs, intentions, and behavior. Remarkably, only one study, an examination of Thai obstetricians' use of five antibiotic prophylaxis guidelines, actually measured behavior as determined from the medical record (32). This study did not, however, evaluate the correlation between TPB constructs and actual behavior, which is where the theory should have greatest application for future interventions with the physicians.
Of note, the utilization of TRA or TPB with clinicians, in most cases, has focused on trying to understand clinicians' behavior, rather than extending the study to understand how to change clinicians' behavior. Only the study by Jenner and colleagues (41) identified specific barriers related to TRA or TPB that affected the behaviors of health care workers and then used the results to provide an immediate action plan that could be implemented and tested to evaluate whether behavior had changed. Even though the theories of TRA and TPB have rarely been applied to change health care providers' behaviors, there are many examples in which these approaches have been used to help change patients' behaviors (48) (49) (50) (51) (52) . Given the solid empirical underpinnings of the theories of TRA and TPB, there is reason for cautious optimism that effective strategies based on these theories might yield similar results with health care providers.
Future directions
How could TRA and TPB approaches be utilized in mental health? Take the example of a treatment team leader working to implement guidelines for the treatment of schizophrenia. One of the specific behavioral goals of the guidelines may be to improve psychiatrists' prescribing practices relating to the duration of treatment and the dosage of a particular medication to establish an adequate trial.
The first step would be to understand the key beliefs, attitudes, social norms, and perceived behavioral control issues that physicians hold in relation to this specific behavior required by the guidelines. Armed with such information, the treatment team leader could better address the educational challenges (barriers to TRA or TPB) of specific physicians on the basis of their individual attitudes, social norms, and perceived behavioral control. For physicians with high behavioral control and negative attitudes toward implementing these guidelines (goal behavior), an intervention might focus on their attitudes, assuming that there was a strong correlation between attitudes and intentions or behavior. This might include a continuing medical education course that addresses the science behind the guidelines and the goal behavior as well as the possible benefits to patients and the facility. The goal would be to deliver an intervention that will impact a mediator that may result in a change in behavior.
For physicians who already have very positive attitudes toward this goal behavior but have low levels of perceived behavioral control, the previously described intervention would likely provide only modest benefits. For this group it would be necessary to modify the intervention to problem-solve with the physicians to enhance their self-efficacy and perceived behavioral control in actually applying guideline. For example, focusing on skill development rather than attitudes may be more helpful.
Behavior change in the larger context
Although constructs of TRA and TPB that pertain to persons' beliefs and attitudes may help us to understand behavior, it does not necessarily follow that this understanding will lead to the knowledge of how to change these beliefs. Here, much research is needed. Moreover, even if one is able to change the attitudes in question, thereby increasing intentions, behavior change does not invariably follow.
Even with good intentions obstacles may interfere with ultimately carrying out the target. As a consequence, support is necessary even when intentions are high. Toolkits can prove useful, to the extent that they address obstacles encountered en route to behavioral performance. The National Evidence-Based Practices Project has developed toolkits to help states adopt six different evidencebased mental health practices. The toolkits address the need to enhance motivation for change, provide appropriate resources, increase skill development, and remove constraints in the environment (53) .
Other reviews of changing clinicians' behavior have focused more broadly on factors relevant to effective implementation of practice guidelines, including barriers and incentives to change (54) (55) (56) (57) . Grol and Wensing (57) proposed that barriers and incentives be addressed at six levels: the innovation itself, the individual professional, the patient, the social context, the organizational context, and the economic and political context. Thus, although TRA and TPB may be powerful models for new research, other theoretical models are likely to be needed, including multilevel approaches that address organizational, economic, and political factors, as well as individual factors. Behavioral, social influence, marketing, and organizational theories all deliver valuable perspectives to the challenge of changing clinicians' behavior.
Ultimately, individual, social, economic, political, and organizational factors coalesce to influence individual clinicians who perform specific clinical behaviors. TRA and TPB models can inform many, but not all, aspects of study designs and interventions focusing on changing clinicians' behavior. Figure 2 represents a more sophisticated understanding of the various influences, including barriers, that affect individual behaviors and points that may also be targets for intervention. The figure identifies the different target areas for interventions and addresses the obstacles that get in the way even after behavioral intentions are formed. It is important to note that arrows are drawn not only to the constructs-for example, attitudes, norms, and perceived control-but also to the arrows representing the impact these constructs have on intentions and ultimate behavior. Thus it is possible to intervene by changing the relative importance or impact of the construct without actually changing the construct itself. An example might be an intervention that encourages individuals to reflect on the positive aspects of a given behavior (attitudes) or to ignore what important others (referents) expect (that is, norms) if those norms interfere with the behavior. One can thus influence the relative impact of the three constructs on individuals' intentions to perform a given behavior without actually changing the constructs themselves.
The multipronged approach represented by Figure 2 would be carefully designed and informed by the application of TRA or TPB (to determine relevant mediators to target) and by effective strategies for overcoming obstacles and translating intentions into behavior. New lines of research emphasize planning for and anticipating obstacles and then assisting the clinicians in forming strategies to address the obstacles en route to behavioral performance. This line of evidence suggests that actual behavior performance can be greatly enhanced, even when intentions are high (58, 59) .
The application of TRA and TPB models and these new types of planning strategies are currently being investigated in two studies funded by the National Institute of Mental Health (60, 61) . For example, Jensen's (61) study applied TRA and TPB in the assessment of physicians' attitudes, social norms, and self-efficacy with regard to Treatment Recommendations for the Use of Antipsychotics for Aggressive Youth. Then the study examined three separate interventions to determine their impact on the mediating constructs of TRA and TPB. The interventions themselves were based on the latest science. One of the interventions incorporated a planning strategy that has proven to enhance and maintain the translation of desired intentions to actual behavior; thus this intervention targeted not only the three mediators that impacted intentions but also the step between intentions and behavior. At multiple phases of this study, TRA and TPB constructs and behavior and the interventions' effect on both the intervening constructs and the behaviors were measured.
Although this type of intervention could be costly, administratively complex, and unpopular among clinicians, technologic advances may enable cost-effective and user-friendly interventions to be customized to the needs of individual clinicians. For example, such an intervention might be done on the basis of an online preintervention or computer-based surveys completed by clinicians to ascertain their attitudes, beliefs, concerns, and learning needs, followed by delivery of specific information modules based on the particular needs identified by each clinician.
Conclusions
The business of mental health is behavior change. Just as therapists seek to understand their patients through a thorough diagnostic process before recommending or applying appropriate treatment, individuals charged with improving clinicians' behavior must do the same. Understanding clinicians' attitudes, subjective norms, and perceived behavioral control and providing the necessary support are the keys to developing an intervention that is most likely to impact behavior. Utilizing the theoretical basis of the studies that have been completed, mental health researchers, clinicians, and policy makers are uniquely poised to be leaders in innovative and thoughtful interventions that are based on the best science to understand and change clinicians' behavior. Multipronged approach representing points of intervention and possible barriers within the framework of the theory of reasoned action and the theory of planned behavior 
